Resolvin D1 (RvD1) and maresin 1 (Mar1) contribute to human macrophage control of M. tuberculosis infection while resolving inflammation.
Resolvins and protectins counter inflammation, enhance phagocytosis, induce bactericidal/permeability-increasing protein (BPI) expression, and restore inflamed tissue to homeostasis. Because modulating the inflammation/antiinflammation balance is important in Mycobacterium tuberculosis infection, we evaluated the effects of resolvins and protectins on human macrophages infected in vitro. Monocyte-derived macrophages were infected with M. tuberculosis H37Rv at a multiplicity of infection (MOI) of 5 and treated 1 h post-infection in vitro with 100 nM LXA4, RvD1, RvD2, PD1 or 150 nM Mar1. After 24 h, cytokine production was measured by Luminex, and BPI and cathelicidin LL37 expression was determined by real-time PCR. Macrophage bactericidal activity was assessed by colony-forming units (CFUs) 3 days posttreatment. Nuclear translocation of Nrf2 was assessed by ELISA, NFκB translocation was determined by imaging cytometry, and BPI production was determined by fluorescence microscopy. We found that all lipids reduced LPS-dependent and M. tuberculosis-induced TNF-α production. RvD1 and Mar1 also induced a significant reduction in M. tuberculosis intracellular growth. RvD1 and Mar1 elicited distinct immunomodulatory patterns. RvD1 induced upregulation of both antimicrobial effector genes (BPI and LL37) and cytokines (GM-CSF and IL-6). Mar1 induced only BPI overexpression. RvD1 and Mar1 induced NFκB nuclear translocation, but only Mar1 induced Nrf2 translocation. Inhibition of G protein-coupled receptor signaling in infected macrophages abrogated the regulatory effects of RvD1. In conclusion, RvD1 and Mar1 modulate the anti-inflammatory and antimicrobial properties of M. tuberculosis-infected human macrophages. Since both proresolving lipids are inducible and synthesized from dietary components, they have immunotherapeutic potential against tuberculosis when inflammation is uncontrolled.